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Peat is classified as an organic soil, with low shear strength (Cu=10 kPa) and 
high compressibility due to its behaviour when subjected to the applied load. Peat 
easily undergo differential and total settlement, which makes it hard for construction 
industry. Ground improvement techniques are one of the suitable solution to improve 
the stability of peat and provide strong subgrade platform. This research focuses on 
investigating the effects of sawdust, an industrial waste material used in reinforced 
peat with 5% cement as a binder. The size of sawdust used is in the range of 0.425 
mm to 1.18 mm. The peat used is sapric peat which is categorized as highly 
decomposed peat. In this study, peat were treated with different percentages of 
sawdust of 10%, 15% and 20% by weight. The reinforced peat was compacted at the 
optimum moisture content for each design mix. The samples were mixed at optimum 
moisture content and were air cured for 0 and 28 days for the shear strength 
development and improvement of the compressibility of the treated peat over time. 
Based on the present study, it shows that peat mixed with 5% cement with 15% 
sawdust has the highest maximum shear stress of 228.58 kPa. As for the 
compressibility, peat, 5% cement with and 10% sawdust has the lowest void ratio 
hence the lowest compressibility. The use of sawdust is expected to increase the 
shear strength of the soil over time. The findings of this research can provide a better 
understanding on the stabilization of peat in terms of the compressibility as well as 










Tanah gambut diklasifikasikan sebagai tanah organik yang mempunyai 
kekuatan ricih yang rendah (Cu=10 kPa) dan kebolehmampatan yang tinggi 
disebabkan oleh kelakuannya apabila beban dikenakan keatasnya. Tanah gambut 
mudah tengelam menyebabkan kesukaran untuk industri pembinaan. Teknik 
penambahbaikan tanah adalah salah satu penyelesaian sesuai untuk menambahbaikan 
kestabilan tanah gambut dan menyediakan platform subgred yang kuat.Kajian ini 
memfokus terhadap mengkaji  kesan habuk kayu, sejenis bahan buangan industri,  
digunakan sebagai gentian tetulang untuk tanah gambut dengan menggunakan 5% 
simen sebagai pengikat.  Saiz habuk kayu yang digunakan adalah dalam linkungan 
0.425 mm hingga 1.18 mm. tanah gambut yang digunakan adalah gambut sapric 
yang dikategorikan sebagai gambut yang amat mereput. Dalam kajian ini, tanah 
gambut distabilkan dengan pelbagai peratusan habuk kayu iaitu 10%, 15% dan 20% 
peratus berdasarkan berat tanah gambut yang digunakan. Tanah gambut yang telah 
diperkuatkan dimampatkan untuk memperolehi kandungan lembapan optimum untuk 
setiap  campuran reka bentuk. Sampel tanah gambut kemudiannya dicampurkan 
dengan kandungan lembapan optimum  dan menjalani proses pengawetan udara 
selama 0 dan 28 hari untuk pembangunan kekuatan ricih dan penambahbaikan 
kebolehmampatan selepas satu tempoh masa. Berdasarkan kajian yang telah 
dijalankan, keputusan kajian menunjukan tanah gambut yang dicampur dengan 5%  
simen dan 15% habuk kayu mempunyai tegasan ricih maksimum tertinggi iaitu 
228.58 kPa. Untuk keputusan kebolehmampatan, tanah gambut yang dicampur 
dengan 5% simen dan 10% habuk kayu mempunyai nisbah lompang paling kecil 
oleh it kebolehmampatan paling rendah. Penggunaan habuk kayu diharapkan dapat 
menaikan kekuatan ricih tanah. Kajian ini boleh membantu untuk memberikan lebih 
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1.1      General 
 
            Stabilization of soil is done by mixing and blending materials with soil to 
improve the soil’s strength and durability. Soil stabilization is preferred compared to 
other types of soil improvement methods as it is advantageous in terms of cost, time and 
its properties. Soil stabilisation is important part of road construction and maintenance. 
Road erosion and sedimentation problems are usually caused by the unstable base. Soil 
erosion will lead to further problems such as ruts, pumps and potholes that may risk the 
road safety and damage vehicles. The large area of peat is one of the biggest challenges 
in the construction of highways in the state. The peat soils in Sarawak are quite deep 
compared to Peninsular Malaysia, where it poses as another challenge in the 
construction of roads and buildings. The roads built on peat soil will slowly sink within 
a few years (Ling, 2016). 
           According to Ling (2016) the Works Ministry are looking into finding affordable 
solutions for road construction on peat soil including the Pan Borneo Highway Project 
in Sarawak where 70% of the project was likely to be in peat areas. The peat soil in the 
project areas are cleared and replaced with sand where this method requires a high cost. 
It was also stated that the cost of building roads in peat areas of the state could exceed 




         Areas where most of its land are peat such as in Sibu, where nearly 70% of its land 
are located on deep peat experiences a lot of development constraints. The problem 
caused by the settlement of infrastructure on peat soil resulted in the cost for its 
development and maintenance to be much higher compared to other parts of the state. 
Part of the town centre are abandoned due to the excessive ground subsidence. The 
ground subsidence resulting in unhealthy water stagnation and flood due to sinking 
roads and drains. It is impossible to avoid building on this problematic ground due to 
high pressure for land development in urban areas. 
Engineers are responsible for selecting or specifying the appropriate stabilizing method, 
technique, material and its quantity. 
 
1.2     Problem statement 
 
           Peat are subjected to instability such as sinking and slope failure and also 
primary and long-term settlement. Most of the failures in construction of highways and 
infrastructures on peat soil are due to the soil’s characteristic such as low shear strength 
and high compressibility. Peat soil is a very weak type of soil that for any given load, 
there is a risk of bearing capacity failure and high settlement below the foundations.  
           Contractors usually used piles to stabilize building foundations and replacing 
peat soil with sand for highway construction. For a long stretch of road, soil 
replacement is not economical. Engineering constructions on soft soils has become 
inevitable due to land scarcity caused by population growth and land development. 
Methods that leave peat and avoid bulk earthworks are becoming increasingly more 
demanding as it reduces construction budgets and more cost effective. In Malaysia, peat 
covers a substantial area. With the pressure of land use by the industry, housing and 
infrastructure, the utilization of these peatlands are more demanding. Therefore, it is 





1.3     Scope of study 
 
The soil sample is taken from pineapple plantation area in Kampung Endap,  
Kota Samarahan as shown in Figure 1. The peat has dark brown in colour with visible 
organic contents present such as tree trunks and branches. The peat was tested on site 
using vane shear apparatus to assure the ranges of shear strength of the peat sample. The 
shear strength of the peat ranges from 6 – 22 kPa for depth of 0.5-2.0 m using vane 
shear apparatus. 
 
Figure 1.1: Location of soil sample 
 
            The samples of peat and sawdust from Lee Swee Theng Carpenter at Jalan 
Semaba Kuching are collected and prepared by carrying out sieve analysis on both 
samples. The sawdust were prepared and sieved in 600μm sieve. The peat collected is 
from 0.5 m -1.0m depth from the ground surface. 
           A few geotechnical tests are conducted to determine the physical characteristics 
of such soil such as the specific gravity, moisture content and Atterberg limit (liquid 
limit, plastic limit and shrinkage limit). 




          Mechanical testing that were conducted are the consolidation of the peat using an 
oedometer or also known as consolidometer and the direct shear box test for strength 
determination. 
 
1.3.1     Aim 
 
              The aim of this study is to investigate the effects of sawdust as one of the fiber 
used in fiber-reinforcement technique of peat. 
 
1.3.2     Objectives 
 
1) To determine the basic properties of treated and untreated peat 
2) To determine the relation between the moisture content and the dry density  
of peat with designated ratio of sawdust 
3) To determine the optimum shear strength and the compressibility of untreated 
and treated peat for various ratio of sawdust 
 
1.4     Importance of study 
 
          Peat is an organic soil, widely known for its high compressibility and low shear 
strength. The peat will be homogenously mixed with sawdust to overcome the problem 
caused by the peat and the sample will be air cured for 0 and 28 days. The sample is 
then tested by using oedometer also known as consolidometer to test for the 
consolidation and swelling parameters. The specimen is tested using direct shear test to 





1.5     Report outline 
 
           This report contains five chapters focusing on the laboratory study of fiber 
reinforced of peat by using sawdust as a fiber. 
           Chapter 1 presents the background of the study, outlines, aim and objectives to 
be achieved by emphasizing the problem statement and the importance of soil 
reinforcement technique on the peat sample. 
           Chapter 2 discussed the literature review of overall distribution and the 
characteristics of the peat as well as the past study on stabilization of peat. Besides that, 
important findings on the types of materials and method used in peat stabilization were 
also discussed in this chapter. 
           Chapter 3 describes the methodology and procedure used to conduct the study. 
The apparatus, materials, quantity of sample and the preparation of soil sample for 
testing is described in detail in this chapter. 
          Chapter 4 highlights on the results and data collected from the experiment that 
has been conducted. The results were analysed and the outcomes of the analysis were 
discussed. 
         Chapter 5 summarizes the report by providing the conclusion and the possible 
recommendation for future studies. This chapter emphasizes the main outcomes of the 
study and provides helpful recommendations for future studies regarding the materials 
















2.1     General 
 
           An estimated area of 400 million hectares which is equal to 3% of the Earth’s 
land surface is covered with peatlands. 350 million hectares of the total 400 million is 
situated in the northern hemisphere, where it covers the large areas of North America, 
Russia, and Europe. While, the areas in mainland of East Asia, the Caribbean, Southeast 
Asia and Central America, Southern Africa and South America has an estimated 
undisturbed tropical peatlands of estimated 30-45 million hectares or equivalent to 10-
20% of the total global peatlands (Strack, 2008). According to Huat, et al., (2011), the 
countries with the largest area of peat are Canada and Russia where the area of peat are 
170 and 150 million hectares, respectively. 
           Peat swamp occurs in a few areas of central America as well as Africa while 
more than 60% of the worlds tropical peat lands are in Southeast Asia. The most 
noteworthy are the large peat swamp forests in Borneo which consist of Indonesia, 
Malaysia, and Brunei Darussalam. There are also other major areas in other parts of 





2.2     Peat in Southeast Asia 
 
    In Southeast Asia, tropical lowland peatlands covers around 23 million hectares 
where the natural vegetation is predominantly peat swamp forests. The distribution of 
peat soil in Southeast Asia is shown in Figure 2.1. One of the major characteristic of 
peat swamp forests are they are permanently waterlogged. Peat soil covers 2,457,730 
hectares equivalent to 7.45% of Malaysia’s total land area of 32,975,800 hectares 
(Davies, et al., 2010). 
 
Figure 2.1: Distribution of peat soil in Southeast Asia  (Nik, et al., 2006) 
 
2.3     Peat in Malaysia 
 
           The distribution of peat in Malaysia covers a total of 2,457,730 ha of area in 
Sarawak, Sabah and Peninsular Malaysia. Peat covers 1,697,847 ha in Sarawak which 
constitutes 69.08% of the total peatland area in Malaysia, followed by 642,918 ha 
(26.16%) in Peninsular Malaysia, lastly 116,965 ha (4.76%) (Davies, et al., 2010). 
Figure 2.2 shows the distribution of peat in Malaysia. Table 2.1 presents the 
characteristic of peat in Malaysia. 
